
Reasoned document based on comments received against upload Draft Specification of 
“72 Stones Rail Grinding Machine” 
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1. General       
1.1 

 
These specifications provide the 
technical requirements for the 
manufacture, supply, testing, 
commissioning, maintenance 
and operation of a self-propelled 
rail-grinding machine of 
minimum 72 stones module 
(here after referred as 
machines) for use on the tracks 
of Indian Railways. The Rail 
Grinding Machine to be supplied 
is meant for grinding the rails in 
corrective mode and preventive 
mode, to improve the worn 
profile of rail head, rail wheel 
contact band, its location, to 
remove fatigued material having 
micro cracks and other surface 
defects on the rail head and 
remove corrugations. The Rail 
Grinding Machine shall be able 
toeffectively grind track on 
Indian Railways. The consist of 
RGM shall include two rest vans 
and one water wagon. The 
supplier shall furnish, deliver, 
warrant, maintain and operate 
the Rail-Grinding Machines as 
per these specifications and 
tender conditions. 

   PCE/S.C.Rly: 
RGM having 48 
grinding stones. It 
will have lesser train 
strength, 
comparatively 
Compact design, 
lesser fuel 
consumption, lesser 
requirement of length 
of siding, lesser 
manpower 
requirement, etc. It 
is further observed 
that better logistics 
of running the 
machines can be 
maintained at zonal 
railway  

Suggestion is not 
accepted as:  
1.48 Stones 
grinderwill require 
more number of 
passes as compare 
to 72 stones 
grinding machine 
for grinding same 
stretch.  
2.More number of 
passes will result in 
lesser output as 
compare to 72 
stones grinding 
machine in same 
traffic block time. 
3.NRC ( consultant) 
derived a empirical 
formulae to find 
removal capacity of 
per grinding stone:- 
Hpx.0282-.201 
For 30Hp capacity 
of metal removal 
per stone is .645 
mm2 
As per clause 3.15 
min metal removal 
capacity should be 
20 mm2 per rail. 
No of stone per rail-
20/.645=31 stones 
per rail and 62 
stones for both 
rails. However 72 
stones has been 
taken to consider 
failure of some 
stone at time of 
working not effect 
machine 
performance. 
 
 

These specifications provide 
the technical requirements 
for the manufacture, supply, 
testing, commissioning, 
maintenance and operation 
of a self-propelled rail-
grinding machine of 
minimum 72 stones module 
(here after referred as 
machines) for use on the 
tracks of Indian Railways. 
The Rail Grinding Machine to 
be supplied is meant for 
grinding the rails in 
corrective mode and 
preventive mode, to 
improve the worn profile of 
rail head, rail wheel contact 
band, its location, to remove 
fatigued material having 
micro cracks and other 
surface defects on the rail 
head and remove 
corrugations. The Rail 
Grinding Machine shall be 
able to effectively grind 
track on Indian Railways. 
The consist of RGM shall 
include two rest vans and 
one water wagon. The 
supplier shall furnish, 
deliver, warrant, maintain 
and operate the Rail-
Grinding Machines as per 
these specifications and 
tender conditions. 



2.     
 
 

  
 
 

 
 
 

2.1 The diesel-powered self-
propelled Rail-Grinding Machine 
shall be robust, reliable and 
suitable for working on Indian 
Railways. The design and 
dimensions of the machine 
components shall be to metric 
standards. Quality assurance 
during manufacturing of the 
machine shall be according to 
ISO-9001. 

  The diesel-
powered self-
propelled Rail-
Grinding Machine 
shall be robust, 
reliable and 
suitable for 
working on Indian 
Railways. The 
design and 
dimensions of the 
machine 
components shall 
be to metric or 
equivalent 
standards. Quality 
assurance during 
manufacturing of 
themachine shall 
be according to 
ISO-9001. 
 

 Suggestion of M/s 
Harso in column 5 
is accepted. 
The design and 
dimensions of the 
machine 
components shall 
be to SI 
(International) 
System of Units 
standards. Which is 
observe metric 
standard too. 

The diesel-powered self-
propelled Rail-Grinding 
Machine shall be robust, 
reliable and suitable for 
working on Indian Railways. 
The design and dimensions 
of the machine components 
shall be to metricSI 
(International) System of 
Unitsstandards. Quality 
assurance during 
manufacturing of the 
machine shall be according 
to ISO-9001. 

3. WORKING MECHANISM OF 
RAIL GRINDING MACHINE 

      

3.3 The rail grinding machine should 
be capable of grinding 
operations on plain track and 
curves, track in tunnels, track 
on bridges having guard rails 
without removing the guard 
rails, and track on platform 
lines. It should also be capable 
of grinding operations on track 
on level crossings having check 
rails and curves with check rails, 
with or without removing check 
rails. Maximum grind speed 
should not be less than 18 kmph 
on plain track. 
 

The rail grinding 
machine should be 
capable of grinding 
operations on plain 
track and curves, track 
in tunnels, track on 
bridges having guard 
rails without removing 
the guard rails, and 
track on platform lines. 
It should also be 
capable of grinding 
operations on track on 
level crossings having 
check rails and curves 
with check rails with or 
without removing 
check rails. Maximum 
grind speed should not 
be less than 18 kmph 
on plain track. 

Typically in a 
mainline 
grinder, 
grinding for 
level crossing 
and curves is 
done after 
removal of 
checkrail. 
Therefore, 
please re-
confirm the 
need for the 
same in the 
mainline 
grinder. 

  Suggestion of M/s 
Loaram as in col. 3 
is not accepted. 
Reasons are as: 
1. Loaram can 
offere  RGM with 
removal of check 
rail. 
2. if any firm offer 
without removal of 
check rail at 
reasonable rate ,it 
will be accepted. 
Hence no change in 
this para.  

The rail grinding machine 
should be capable of 
grinding operations on plain 
track and curves, track in 
tunnels, track on bridges 
having guard rails without 
removing the guard rails, 
and track on platform lines. 
It should also be capable of 
grinding operations on track 
on level crossings having 
check rails and curves with 
check rails, with or without 
removing check rails. 
Maximum grind speed 
should not be less than 18 
kmph on plain track. 

 

3.12 Each grinding module shall 
comprise of a ring shaped stone 
and a grinding motor with 
suitable positioning mechanism 
to control the stone position, to 
achieve the target profile by the 

  Each grinding 
module shall 
comprise of a ring 
shaped stone and 
a grinding motor 
with suitable 

 Suggestion in clo.5 
by M/s Harsco is 
not accepted and 
reasons are each 
module consist 
1.one motor for 

Each grinding module shall 
comprise of a ring shaped 
stone and a grinding motor 
with suitable positioning 
mechanism to control the 
stone position, to achieve 



various grinding module 
configurations. Each individual 
module should have a fully 
adjustable angle range of +70 
degrees to gauge to -20 degrees 
to field, independently controlled 
from the operator station in the 
cab Each grinding module 
spindle angle shall be accurate 
within ±0.25° (plus/minus one 
quarter of a degree) of the 
designed spindle axis positioning 
angle. Each module shall contain 
only one grinding motor with 
individual, independent tilt 
cylinder and must have the 
capability of being positioned by 
the control system independent 
of any other grinding motor. The 
tilting cylinders should not be 
shared with adjacent modules 
and must be independent for 
module. Grouping of two or 
more each modules is not 
allowed. 

positioning 
mechanism to 
control the stone 
position, to 
achieve the target 
profile by the 
various grinding 
module 
configurations. 
The arrangement 
of the individual 
module and/or 
tandem head 
should be fully 
adjustable to 
accomplish a 
range of +70 
degrees to gauge 
to -20degrees to 
field, 
independently 
controlled from 
the operator 
station in the cab. 
Each individual 
grinding module 
spindle shall be 
within ±0.25° 
(plus/minus one 
quarter of a 
degree) of the 
designed spindle 
axis positioning 
angle. Each 
module shall 
contain no more 
than 2 grinding 
motor with 
individual, 
independent tilt 
cylinder and must 
have the 
capability of being 
positioned by the 
control system 
independent of 
any other tandem 
grinding module. 
The tilting 
cylinders should 
not be shared 
with adjacent 
tandem modules 
and must be 

every grinding 
stone. 
2.One cylinderfor 
one grinding unit 
There is individual 
movement, 
pressure and tilt 
make more 
patterns scopes i.e. 
upto 36different 
motor 
setting/location on 
each rail. 
Hence there is no 
change in clause. 

the target profile by the 
various grinding module 
configurations. Each 
individual module should 
have a fully adjustable angle 
range of +70 degrees to 
gauge to -20 degrees to 
field, independently 
controlled from the operator 
station in the cab Each 
grinding module spindle 
angle shall be accurate 
within ±0.25° (plus/minus 
one quarter of a degree) of 
the designed spindle axis 
positioning angle. Each 
module shall contain only 
one grinding motor with 
individual, independent tilt 
cylinder and must have the 
capability of being 
positioned by the control 
system independent of any 
other grinding motor. The 
tilting cylinders should not 
be shared with adjacent 
modules and must be 
independent for module. 
Grouping of two or more 
each modules is not allowed. 



independent for 
module. 

3.15 The rail grinding machine shall 
be capable of removing, a 
minimum of 20 sq. mm material 
from each rail(40 sq. mm for 
both the rails) per pass, from 
the rail top of a 60 kg. UIC (90 
UTS) rail section, with top 
surface work hardened to BHN 
315 to 380, while operating at a 
speed of 18 kmph. While 
assessing the rail grinding 
machines performance, the test 
rail profile (after grinding) shall 
be close to the target profile and 
the metal removal shall be fairly 
uniform over the entire rail 
surface to be ground. 

The rail grinding 
machine shall be 
capable of removing, a 
minimum of 20 sq. mm 
materialfrom each 
rail(40 sq. mm for both 
the rails) per pass, 
from the rail top of a 
60 kg. UIC (90 UTS) 
rail section, with top 
surface work hardened 
to BHN 315 to 380, 
while operating at a 
speed of 15 kmph. 
While assessing the rail 
grinding machines 
performance, the test 
rail profile (after 
grinding) shall be close 
to the target profile 
and the metal removal 
shall be fairly uniform 
over the entire rail 
surface to be ground. 

Area of removal 
should be 20sq 
mm per rail at 
15kmph as this 
is the average 
achievable with 
a 72-stone 
machine at that 
speed. For 
higher speeds 
and same area, 
additional 
stones are 
needed. 

  Suggestion of M/s 
Loram in column 3 is  
Accepted, as 
experience from  
present machine  
capability is 40sq. 
mm at 15kmph from 
both rails. 

The rail grinding machine 
shall be capable of 
removing, a minimum of 20 
sq. mm material 
from each rail(40 sq. mm 
for both the rails) per pass, 
from the rail top of a 60 kg. 
UIC (90 UTS) rail section, 
with top surface work 
hardened to BHN 315 to 
380, while operating at a 
speed of 1518kmph. While 
assessing the rail grinding 
machines performance, the 
test rail profile (after 
grinding) shall be close to 
the target profile and the 
metal removal shall be fairly 
uniform over the entire rail 
surface to be ground 

3.16 The capacity of rail grinding 
machine regarding depth of 
grinding per pass, from 60 kg 
90 
UTS work hardened rail top 
while grinding uniformly over 
full width and gauge faces at 
various working speeds, shall 
not be less than as mentioned 
below : 
18 kmph : 0.2mm 
15 kmph : 0.25 mm 

The capacity of rail 
grinding machine 
regarding depth of 
grinding per pass, from 
60 kg 90 UTS work 
hardened rail top while 
grinding uniformly over 
full width and gauge 
faces at various 
working speeds, shall 
not be less than as 
mentioned below : 
18 kmph : 0.13mm 
15 kmph : 0.20 mm 

The word “from” 
to be changed 
to “for” Average 
Achievable 
Depth of Cut 
would be as 
below for a 72 
stone Machine:  
18 kmph : 
0.13mm 
15 kmph : 0.20 
mm 
For higher depth 
of cut at same 
speed, 
additional 
stones are 
needed. 

  Suggestion of M/s 
Loram in column 3 is  
Accepted, as present 
machine  capability 
is 0.13mm and 
0.2mm at mm at 
15kmph and 18kmph 
receptively. 

The capacity of rail grinding 
machine regarding depth of 
grinding per pass, from 60 
kg 90 
UTS work hardened rail top 
while grinding uniformly 
over full width and gauge 
faces at 
various working speeds, 
shall not be less than as 
mentioned below : 
18 kmph : 0.20 13mm 
15 kmph : 0.2520 mm 

3.20 While the rail grinding machine 
is operating at full grinding load 
at the maximum working speed, 
the minimum life of each stone 
shall not be less than 5 hrs 
grinding time. 

While the rail grinding 
machine is operating at 
full grinding load at the 
maximum working 
speed, the minimum 
life of each stone shall 
not be less than 7 hrs 
grinding time. 

Stone life 
should ideally 
be increased. 
Suggested stone 
life given in 
specification is 
very low. 

  Suggestion in col.3 
is not  accepted 
and base on field 
experience 
Minimum life of 
grinding stone  
should not be less 
than 5hrs grinding 
time . 

While the rail grinding 
machine is operating at full 
grinding load at the 
maximum working speed, 
the minimum life of each 
stone shall not be less than 
5hrs.grinding time. 

3.29 The rail grinding machine shall Recommend to Delete Consider   Suggestion in col.3 The rail grinding machine 



be equipped with line recorder 
to enable the depth of 
irregularities to be recorded 
before and after grinding 
operations. 

clause as Rail 
corrugations are 
removed after 
grinding.removal of 
systems will save IR 
cost. 

removing 
clause. Rail 
corrugations are 
removed after 
grinding. 
Current 
machines 
generally do not 
use these 
systems and the 
removal will 
save IR cost.  

is Accepted as this 
equipment is 
available Rail 
inspection vehicle 
and cost will also 
reduced  

shall be equipped with line 
recorder to enable the depth 
of irregularities to be 
recorded with Rail 
corrugations before and 
after grinding operations. 
Clause deleted. 

3.32 All the grinding stones shall be 
equipped with an automatic 
vertical control and locking 
device preserving the stone 
from dropping into pitch 
corrugation. 

All the grinding stones 
shall be equipped with 
an automatic vertical 
control and/or locking 
device preserving the 
stone from dropping 
into pitch corrugation. 

There is not 
need for 
automatic 
vertical control 
and location 
device. Both 
have the same 
intended 
function and 
either is 
sufficient.  

  Suggestion in col.3 
is not accepted. 
No changes, as  
other supplier have 
both separate 
devices/mechanism  

All the grinding stones shall 
be equipped with an 
automatic vertical control 
and locking device 
preserving the stone from 
dropping into pitch 
corrugation 

3.40 Grinding carriages should be 
capable of being raised and 
lowered and locked into position 
on curved track up to 10 
degrees. 

  The grinding 
carriages to be 
raised and 
lowered and 
locked into 
position on curved 
track up to 10 
degrees as an 
optional feature. 

 Suggestion in col.5 
is not accepted as 
safety feature. 
No changes, as  
other supplier have 
both separate 
devices/mechanism 

Grinding carriages should be 
capable of being raised and 
lowered and locked into 
position on curved track up 
to 10 degrees. 

3.41 The grinding motors must be 
centered over the grinding spot 
at all intended grinding angles. 
To ensure proper positioning 
and angle of the grinding 
module, the support structure 
must be equipped with pivot to 
permit the angular adjustment 
of the motor/stone in relation to 
the rail and provision for its 
horizontal movement for 
centering of the stone over the 
area with adequate force to 
produce desired grinding power. 

The grinding motors 
must be centered over 
the grinding spot at all 
intended grinding 
angles. To ensure 
proper positioning and 
angle of the grinding 
module, the support 
structure must be 
equipped with pivot to 
permit the angular 
adjustment of the 
motor/stone in relation 
to the rail and 
provision for its 
horizontal movement 
for centering of the 
stone over the area 
with adequate force to 
produce desired 
grinding power. 

Need for 
horizontal 
movement 
should be 
removed as this 
is not typical for 
a mainline 
grinder. Does 
IR/RDSO 
propose 
“speciality” work 
for this 
machine?  

The grinding 
motor support 
mechanism must 
ensure that the 
grinding spot 
remains within 
the hollow area of 
the grinding 
wheel to ensure 
proper grinding 
and wheel 
wear.To ensure 
proper positioning 
and angle of the 
grinding module, 
the support 
structure must be 
equipped with 
pivot to permit 
the angular 
adjustment of the 
motor/stone in 

 Suggestion in col.3 
is accepted. 
 
As provision of 
lateral movement 
has been included  
in small grinders 
which is included in 
SRGM and 8 stone 
grinder. Where as 
in large grinders 
more progress 
achieved on main 
track  with more 
power and large 
stones, so it seems 
that horizontal 
movement of 
modules is not 
required. 

The grinding motors must 
be centered over the 
grinding spot at all intended 
grinding angles. 
To ensure proper positioning 
and angle of the grinding 
module, the support 
structure must be equipped 
with pivot to permit the 
angular adjustment of the 
motor/stone in relation to 
the rail and provision for its 
horizontal  movement for 
centering of the stone over 
the area with adequate force 
to produce desired grinding 
power. 



relation to the rail 
and optionally 
provision for its 
horizontal 
movement for 
centering of the 
stone over the 
area with 
adequate force to 
produce desired 
grinding power. 

3.51 The rail grinding machine shall 
be equipped with two water 
cannons (one in front and 
another in rear with) of capacity 
up to 1200 liters per minute 
throughout with a reach of 40 
meters. The rail grinding 
machine shall also be equipped 
with separately controlled 
sleeper and ditch spray, for 
front and rear. 

The rail grinding 
machine shall be 
equipped with two 
water cannons (one in 
front and another in 
rear with) of capacity 
up to 600 (each) liters 
per minute throughout 
with a reach of 40 
meters. The rail 
grinding machine shall 
also be equipped with 
separately controlled 
sleeper and ditch 
spray, for front and 
rear. 

For simple 
firefighting 
purpose, a 
capacity of 
600lts per 
minute is 
adequate. 
Therefore, 
please reduce 
the water 
pumping 
requirement.  

  Suggestion in col.3 
is accepted as 
1200lts/min.s was 
total capacity and 
each will be 
600lts/minuts. 

The rail grinding machine 
shall be equipped with two 
water cannons (one in front 
and another in rear with) of 
capacity up to600 
(each)1200 liters per minute 
throughout with a reach of 
40 meters. The rail grinding 
machine shall also be 
equipped with separately 
controlled sleeper and ditch 
spray, for front and rear 

3.53  
C. (ii) 

The rail grinding machine shall 
be provided with a set of optical 
rail profile measuring system 
integrated with the onboard 
computer both in front of the 
rail grinding machine as well as 
rear of the rail grinding 
machine. 
 
C. Electronic/computerized rail 
profile data processing system 
and software plug-ins to grind 
the existing rail profile to a 
selected target rail profile shall 
be provided on board to Rail 
Grinding Machine. Rail Grinding 
Machine should be equipped 
with required following hardware 
and software. 
 
(ii) Quantitative assessment of 
metal removal per meter of rail 
to achieve target rail profile, 

Recommended removal 
of this clause or 
conversion to GQI 
related format. 
Quantitative 
assessment of metal 
removal from each km 
of track to achieve 
target profile is very 
difficult to achieve as 
the track 
profile/condition can 
greatly very over a km 
of track. 

Recommend 
removal of this 
clause or 
conversion to 
GQI related 
format. 
Quantitative 
assessment of 
metal removal 
from each km of 
track to achieve 
target profile is 
very difficult to 
achieve as the 
track 
profile/condition 
can greatly very 
over a km of 
track. 

  Suggestion in col.3 
is Accepted, but put 
it optional if any 
suppler able to 
provide at 
comparable rates. 

The rail grinding machine 
shall be provided with a set 
of optical rail profile 
measuring system 
integrated with the onboard 
computer both in front of 
the rail grinding 
mechanismmachine as well 
as rear of the rail grinding 
machine mechanism. 
C. Electronic/computerized 
rail profile data processing 
system and software plug-
ins to grind the existing rail 
profile to a selected target 
rail profile shall be provided 
on board to Rail Grinding 
Machine. Rail Grinding 
Machine should be equipped 
with required following 
hardware and software. 
 
(ii)optional merit given to 
suppler having Quantitative 
assessment of metal 
removal per meter of rail to 
achieve target rail profile, 



8. SAFETY MECHANISM:       
8.6 The rail grinding machine shall 

have a UV and Temperature 
based fire detection system that 
will alert the operator. There 
shall be an arrangement that 
when the fire extinguisher is 
activated, the engine 
automatically shuts down. 

Due to nature of a 
grinding operation, 
automatic engine 
shutdown due to 
external condition is 
not recommended & 
alarm should be 
sufficient. 

Due to nature of 
a grinding 
operation, 
automatic 
engine 
shutdown due 
to external 
condition is not 
recommended 
&alarm should 
be sufficient.   

  Suggestion in col.3 
is not accepted. 
Clause modified  

The rail grinding machine 
shall have a UV and 
Temperature based fire 
detection system that will 
alert the operator. There 
shall be an arrangement 
that when the fire 
extinguisher is activated, if 
electronic control of engine 
detected malfunctionthe 
engine automatically shuts 
down 

        
 


